
INTRODUCTION
Depression is one of the most frequent 
mental disorders. The lifetime prevalence 
rates range from 3% in Japan to 18% 
in the US, but they range from 8–12% 
in most countries.1,2 Mental illnesses 
have high personal, social, and financial 
costs.3 Females have twice the risk of 
developing depression than males.2,4,5 The 
risk of developing mental illness increases 
significantly during the perinatal period for 
which depression rates of 20% have been 
reported.6–9

Maternal mental illness has been linked 
to a multitude of negative effects in mother–
offspring interactions, including insecure 
attachment and insensitive parenting 
behaviour.10 The offspring is also at risk of 
psychological and physiological problems. 
The psychological problems include higher 
risk of psychiatric disorders and behavioural 
problems in childhood,11,12 and maternal 
depression has also been identified as a 
strong predictor for depression in later 
childhood.13 The physiological problems of 
maternal depression include increased risk 
of asthma in later childhood in children of 
mothers with a history of asthma;14 higher 
risk of gastrointestinal and respiratory 
infections in early childhood;15 increased 
risk of wheezing in infancy;16 higher hazard 
of febrile illness in the first 2 years of life;17 

and more diarrhoeal episodes in infancy.18

Research in the field of primary 

healthcare use for children of mothers 
with depression has yielded contradictory 
results. Some studies have found maternal 
depression or anxiety to be associated 
with increased use of primary health 
care for the offspring,19–22 whereas others 
have found only vague associations or no 
association.23,24 The majority of the existing 
literature investigates maternal depression 
during pregnancy or in the first year 
postpartum. 

To address gaps in the existing 
knowledge, this research aimed to study the 
association between maternal depression 
and different types of contacts with primary 
health care regarding the offspring, and to 
explore the timing of maternal depression 
more extensively than previously seen. The 
researchers included out-of-hours contacts 
and supplementary services that indicated 
infectious disease to investigate the extent of 
acute illness in children exposed to maternal 
depression. To the researchers’ knowledge, 
no previous studies have explored previous 
or past depression as exposure beyond the 
scope of the pregnancy, and no studies 
have investigated supplementary services 
provided by the GP.

METHOD
Setting
Approximately 98% of the Danish population 
is listed with a GP. The GP serves as a 
gatekeeper to secondary care and handles 
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most acute non-life-threatening illnesses,25 
including diagnosis and management of 
most depressive disorders.26 The services 
are funded by the Danish tax system and 
are free of charge for the patients.

Study design and population
A population-based cohort study was 
conducted. All Danish citizens are assigned 
a unique personal identification number 
(PIN) at birth or immigration. This PIN can 
be used to link information in the Danish 
registers at a personal level. 

The study population consisted of all 
children live-born in Denmark in the period 
1 January 2000 to 31 December 2013 
(n = 869 140) and their mothers (n = 525 881). 
The children were identified in the Danish 
National Patient Register and linked to their 
mother through the Danish Civil Registration 
System.27,28 Children or mothers who died, 
disappeared, or emigrated during follow-
up were censored from the analyses at the 
date of departure (n = 21 010). The children 

were followed until their sixth birthday or 
31 December 2013, whichever came first.

Exposure: maternal depression
When a female fulfilled any of the criteria for 
depression (Box 1) for the first time, she was 
categorised under ‘recent depression’ in the 
following 6 months. Thereafter, she was 
categorised under ‘previous depression’. 
The previous category lasted from 6 months 
to at least 5 years after debut of depression. 
In case of a new admittances/outpatient 
contact/reimbursement, the previous 
period was prolonged by 6 months. Thus, 
at least 5 years after debut of depression, 
and 6 months since last fulfilment of the 
criteria, the female was categorised under 
‘past depression’. Once categorised under 
past depression, new fulfilment of the 
criteria would lead to reinclusion in the 
recent depression category. The reference 
group ‘no depression’ consisted of mothers 
who had yet to meet any of the criteria 
during follow-up. 

Information on exposure measurements 
was obtained for the period 1994 to 2015 
from the Register of Medicinal Product 
Statistics29 and the Danish Psychiatric 
Central Research Register. 30,31

Outcome: children’s contacts with GP 
Information on outcome was obtained 
from the Danish National Health 
Insurance Service Register, which contains 
information on services provided by GPs.32 
Outcome was a summed measure of 
services during 1 year of the child’s life 
(0–1 years of age, 1–2 years of age, and so 
on). Routine childcare visits and contacts 

How this fits in
Depression in mothers has been linked to 
increased illness and excess use of health 
care in the offspring. This study confirms 
this and finds also that the association 
remains statistically significant for several 
years after treatment has ended. To reduce 
negative long-term effects of maternal 
depression in the offspring, interventions 
targeting pregnant females and mothers 
with depression should be considered in 
the planning of healthcare services.

Box 1. Criteria for exposure and description of exposure groups

Exposure measures	 Specifications	 Criteria required for depression

Antidepressant medications 	 ATC codes	 ≥2 prescriptions reimbursed or outpatient 
	 N06AB03, N06AB04, N06AB05, N06AB06, N06AB08, N06AB10, N06AF01,	 contacts to a hospital within 6 months 
	 N06AG02, N06AX03, N06AX06, N06AX11, N06AX16, N06AX21, N06AX22

Admission to a hospital	 Main diagnosis of depression according to the ICD-10 classification	 ≥1 admission to a hospital 
	 F32.0, F32.1, F32.2, F32.3, F32.8, F32.9, F33.0, F33.1, F33.2, F33.3, 	  
	 F33.4, F33.8, F33.9

Outpatient contact to a hospital	 Main diagnosis of depression according to the ICD-10 classification	 ≥2 prescriptions reimbursed or outpatient 
	 F32.0, F32.1, F32.2, F32.3, F32.8, F32.9, F33.0, F33.1,	 contacts to a hospital within 6 months 
	 F33.2, F33.3, F33.4, F33.8, F33.9

Categories of depression 
Recent depression: a woman was categorised under ‘recent depression’ from the date she met any of the three criteria for the first time.

Previous depression: after 6 months, the woman was categorised under ‘previous depression’ for at least the following 54 months.

Past depression: a woman was categorised under ‘past depression’ after at least 60 months from debut (of depression).

No depression: a woman was categorised under ‘no depression’ if she had yet to meet any of the criteria. These were the reference group.

	ATC = Anatomical Therapeutic Chemical Classification. ICD = International Classification of Diseases.
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due to vaccination were excluded. The 
primary outcome of interest was the type 
and total number of annual contacts with 
any GP. The total number of GP contacts 
per year included: daytime visits, daytime 
phone consultations, email consultations, 
out-of-hours visits, and out-of-hours phone 
consultations. The secondary outcome of 
interest was specific supplementary services 
related to physical health examinations. 
Supplementary services provided by the GP 
because of an indication of inflammatory 
or infectious disease included: urinary 
sticks, streptococcal throat tests, capillary 
C-reactive protein (CRP) tests, spirometry, 
and tympanometry. As the registries do 
not include information on the results of 
the services, the first three supplementary 
tests were defined as positive if followed by 
reimbursement of antibiotics (Anatomical 
Therapeutic Chemical Classification [ACT] 
code J01) within a week of the performed 
test. This method has been previously used 
in research based on information from 
the Danish Register of Medicinal Product 
Statistics.33

Covariates
Time-dependent covariates were handled 
dynamically to allow for changes during 
follow-up. These dynamic covariates 
included maternal income (four groups), 
education level (four groups), and civil status 
(five groups); this information was obtained 
from Statistics Denmark.34 Information on 
paternal depression, which was defined by 
the same criteria as maternal depression 
(four groups), was obtained from the Danish 
Psychiatric Central Research Register. 
Maternal and paternal mental comorbidities, 
including drug use, alcoholism, eating 
disorders, schizophrenia, and dementia, and 
bipolar disorder as a dichotomous variable 
(any/none), were identified by an algorithm 
developed by Prior et al.35 

Time-independent covariates could not 
change during follow-up; these included: 
parity (indicators capped at 4), sex of the 
child, maternal age at birth (continuous), 
and gestational age (three groups). This 
information was obtained from the Danish 
Civil Registration System27 and the Danish 
National Patient Register.36

Statistical analysis
All analyses were performed using Stata 
(version 13), and significance level was 
defined by a P-value of <0.05. The total 
inclusion time, referred to as risk time, for 
each child was split into smaller periods 
according to changes in exposure or in 
any of the dynamic covariates. Each of 

these periods spanned a certain number 
of days. Within each timespan, the number 
of outcomes was counted and modelled by 
negative binomial regression to account for 
the length of each period, that is, number of 
risk days accrued in each period.

To accommodate the assumption 
of independence between within-child 
measurements, cluster robust variance 
(sandwich) estimation was applied. It was 
applied at mother-level to account for 
dependence from multiparity as well.

Results were aggregated for exposure and 
age of the child, and these are presented as 
adjusted incidence rate ratios (IRR) with 95% 
confidence intervals (CI) and P-values. 

A previous study by the present 
researchers found that children of mothers 
with depression missed the scheduled 
routine childcare visits more frequently.37 

Therefore, a sub-analysis was performed 
to explore whether non-compliance with 
routine childcare modified the association 
between maternal depression and the use 
of health care for the offspring. Compliance 
was defined as attendance to each of the 
seven scheduled childcare visits within a 
certain timeframe. Because the children in 
the present study population had different 
ages at the end of follow-up, a sub-analysis 
that only included children born in the period 
2000–2007 was performed.

RESULTS
At the time of childbirth, mothers with 
depression more often had a shorter 
education and a lower income. They were 
more often unmarried or divorced, and they 
were more likely to suffer from other mental 
comorbidities. Furthermore, children of 
mothers with depression were more often 
born preterm (Table 1). 

Within each year of follow-up, children of 
mothers with depression had more contacts 
with the GP than children of mothers 
without depression. This association 
persisted through all types of contacts. The 
researchers found the highest number of 
contacts for children of mothers with recent 
depression; this group had the highest 
values for all types of contact, except for 
daytime telephone consultations. Exposure 
to maternal depression had the highest 
impact on healthcare use in the early years 
of a child’s life (Figure 1). 

Children of mothers with recent 
depression had 16% more total contacts 
during the first 6 years of life compared 
with children of mothers without 
depression, IRR = 1.16, 95% CI = 1.15 to 
1.17 (Table 2). The average number of 
contacts in unexposed children was 37.9 
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per child during the first 6 years of life. 
Hence, 16% more contacts corresponded 
to 6.1 contacts. A higher number of contacts 
were also found for children of mothers 
with previous depression, IRR = 1.13, 
95% CI = 1.13 to 1.14, and past depression, 
IRR = 1.15, 95% CI = 1.14 to 1.16.

Maternal depression was associated with 
a higher use of supplementary services in 
the children across all exposure groups and 
with more positive infection-related test 
results compared with unexposed children 
(Table 2). For example, children of mothers 
with recent depression had 24% more CRP 

Table 1. Characteristics of maternal covariates measured at the birth of the child, N = 869 140 

	 Maternal depression 

		  Recent 	 Previousb	 Past 
Characteristic	 No	 (0–6 months)a	 (6–60 months)a	 (>60 months)a	 Total

Children, n (%)	 790 392 (90.9)	 5219 (0.6)	 44 888 (5.2)	 28 641 (3.3)	 869 140 (100.0)

Year of birth, n (%) 
  2000–2004	 272 570 (34.5)	 1413 (27.1)	 8485 (18.9)	 3133 (10.9)	 285 601 (32.9) 
  2005–2008	 232 152 (29.4)	 1572 (30.1)	 13 371 (29.8)	 7221 (25.2)	 254 316 (29.3) 
  2009–2013	 285 670 (36.1)	 2234 (42.8)	 23 032 (51.3)	 18 287 (63.8)	 329 223 (37.9)

Mean age of mother, years (SD)	 30.6 (4.8)	 30.1 (5.2)	 30.4 (5.3)	 32.1 (4.7)	 30.6 (4.9)

Maternal education, years, n (%) 
  10	 129 691 (16.4)	 1474 (28.2)	 13 383 (29.8)	 5729 (20.0)	 150 277 (17.3) 
  11–15	 349 177 (44.2)	 2265 (43.4)	 19 294 (43.0)	 12 095 (42.2)	 382 831 (44.0) 
  >15	 282 547 (35.7)	 1319 (25.3)	 11 409 (25.4)	 10 599 (37.0)	 305 874 (35.2) 
  Unknown	 28 977 (3.7)	 161 (3.1)	 802 (1.8)	 218 (0.8)	 30 158 (3.5)

Maternal income, n (%) 
  Low	 74 354 (9.4)	 433 (8.3)	 3691 (8.2)	 1506 (5.3)	 79 984 (9.2) 
  Moderate	 464 166 (58.7)	 3680 (70.5)	 32 270 (71.9)	 18 232 (63.7)	 518 348 (59.6) 
  High	 251 783 (31.9)	 1098 (21.0)	 8927 (19.9)	 8903 (31.1)	 270 711 (31.1) 
  Unknown	 89 (0.0)	 8 (0.2)	 0 (0.0)	 0 (0.0)	 97 (0.0)

Civil status, n (%) 
  Widowed	 740 (0.1)	 0 (0.0)	 81 (0.2)	 40 (0.1)	 861 (0.1) 
  Divorced	 26 867 (3.4)	 311 (6.0)	 3020 (6.7)	 1731 (6.0)	 31 929 (3.7) 
  Married	 426 805 (54.0)	 2546 (48.8)	 19 049 (42.4)	 13 802 (48.2)	 462 202 (53.2) 
  Unmarried	 332 019 (42.0)	 2349 (45.0)	 22 710 (50.6)	 13 049 (45.6)	 370 127 (42.6) 
  Unknown	 3961 (0.5)	 13 (0.2)	 28 (0.1)	 19 (0.1) 	 4021 (0.5)

Maternal mental comorbidities,c n (%) 
  Yes	 2438 (0.3)	 141 (2.7)	 1999 (4.5)	 1332 (4.7)	 5910 (0.7)

Paternal mental comorbidities,c n (%) 
  Yes	 4213 (0.5)	 78 (1.5)	 716 (1.6)	 311 (1.1)	 5318 (0.6)

Paternal depression,d n (%) 
  Non-depressed	 752 732 (95.2)	 4624 (88.6)	 39 309 (87.6)	 25 736 (89.9)	 822 401 (94.6) 
  Recent	 3285 (0.4)	 87 (1.7)	 486 (1.1)	 210 (0.7)	 4068 (0.5) 
  Previous	 14 543 (1.8)	 231 (4.4)	 2081 (4.6)	 908 (3.2)	 17 763 (2.0) 
  Past	 19 832 (2.5)	 277 (5.3)	 3012 (6.7)	 1787 (6.2)	 24 908 (2.9)

Preterm birth, n (%) 
  Yes	 49 266 (6.2)	 433 (8.3)	 3735 (8.3)	 2132 (7.4)	 55 566 (6.4) 
  No	 73 9523 (93.6)	 4786 (91.7)	 41 087 (91.5)	 26 462 (92.4)	 811 858 (93.4) 
  Unknown	 1603 (0.2)	 0 (0.0)	 66 (0.01)	 47 (0.2)	 1716 (0.2)

Sex of child, n (%)	 		    
  Boy	 405 161 (51.3)	 2716 (52.0)	 23 159 (51.6)	 14 655 (51.2)	 445 691 (51.3) 
  Girl	 385 231 (48.7)	 2503 (48.0)	 21 729 (48.4)	 13 986 (48.8)	 423 449 (48.7)

Parity, n (%) 
  1	 350 203 (44.3)	 2237 (42.9)	 20 658 (46.0)	 11 955 (41.7)	 385 053 (44.3) 
  2	 296 549 (37.5)	 1985 (38.0)	 14 832 (33.0)	 11 007 (38.4)	 324 373 (37.3) 
  3	 107 697 (13.6)	 694 (13.3)	 6533 (14.6)	 4050 (14.1)	 118 974 (13.7) 
  ≥4	 35 943 (4.5)	 303 (5.8)	 2865 (6.4)	 1629 (5.7)	 40 740 (4.7)

aExposure groups were defined by the time since fulfilment of the criteria. bThe criteria ‘previous’ can be prolonged in case of continuous depression. cMental comorbidities 

included drug misuse, alcoholism, eating disorders, schizophrenia, dementia, and bipolar disorder. dPaternal depression is defined by the same criteria as maternal depression. 

SD = standard deviation. Unknown = missing data.
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tests performed than unexposed children. 
Exposed children also had 21% more 
positive CRP test results, which indicated 
that exposed children were ill more often 
(Table 2).

Existing research in the same population 
has revealed that children exposed to 
maternal depression generally miss more 
routine childcare visits than their unexposed 
counterparts.36 When stratifying the results 
on compliance to routine childcare, minimal 
differences in the association between 

maternal depression and contacts to the GP 
were found. In children who followed routine 
childcare visits, the researchers found 
that children of mothers with depression 
had 19% more contacts than unexposed 
children, IRR = 1.19, 95% CI = 1.18 to 1.20. 

For children who did not follow routine 
childcare visits, exposed children had 16% 
more contacts with the GP compared with 
unexposed IRR = 1.16, 95% CI = 1.14 to 1.17 
(data not shown). Regression analysis only 
including children born in the period 2000 
to 2007 did not differ from the study’s main 
results (data not shown). 

DISCUSSION
Summary
This study reveals a greater use of primary 
health care for children of mothers with 
depression. Surprisingly, children of a 
mother who had been depressed >5 years 
ago still had a higher use of health 
care, which indicates a long-term effect 
of depression. Children of mothers with 
recent depression had the highest excess 
use of all investigated GP services. An 
increase in the number of contacts to the 
GP is, however, not necessarily negative. 
The GP might schedule extra contacts 
for vulnerable children. Nevertheless, the 
present results reveal that the difference 
in visits is especially pronounced in out-of-
hours care. This could indicate a higher rate 
of acute illness in the exposed children or 
altered health-seeking behaviour in these 
families. Parenting requires the ability to 
perceive and interpret the severity of signs 
and symptoms of disease in the child. 
Depression is characterised by a loss of 
energy, depressed mood, self-loathing, 
feelings of guilt or hopelessness, and 
cognitive dysfunctions.38 Consequently, 
mothers with depression could be more 
inclined to fear serious illnesses that cannot 
wait until the GP is available, or they could 
have difficulties interpreting symptoms in 
the child and may thus contact out-of-
hours care for guidance. 

The present study found a greater use of 
supplementary services and a higher rate 
of positive tests in the exposed children. 
This could be interpreted as a higher rate 
of infectious disease. If more tests were 
performed because the GP was influenced 
by an anxious mother, the researchers 
would have expected the IRR of positive 
tests to be lower than the IRR of having the 
test. Because the IRRs are similar, the tests 
can be assumed to be prompted by relevant 
clinical suspicion of infectious illness, and a 
higher rate of acute illness is thus seen in 
exposed children.

M
ea

n 
nu

m
be

r 
of

 c
on

ta
ct

s
IR

R

1

0
5

10
15

2 3

Total

4 5 6

1

1
1.

1
1.

2
1.

3
1.

4
15

2 3 4 5 6

1

2
3

4
6

2 3

Daytime visits

4 5 6

5

1

1
1.

1
1.

2
1.

3
1.

4
15

2 3 4 5 6

1

0.
5

1.
5

1
2

2.
5

2 3

Daytime phone

4 5 6

1

1
1.

1
1.

2
1.

3
1.

4
15

2

Age of child, years

3 4 5 6

1

0
0.

5
1.

5
2

2 3

OOH visits

4 5 6

1

1

1
1.

1
1.

2
1.

31
.4

15

2 3 4 5 6

1

0
0.

5
1

1.
5

2

2 3

OOH phone

4 5 6

1
1

1.
1

1.
2

1.
3

1.
4

15
2 3 4 5 6

Non-depressed Recent Previous Past

Figure 1. GP utilisation by exposure to maternal 
depression. Top figures display crude mean number 
of annual contacts for all four depression categories 
stratified by child age. Bottom figures display adjusted 
incidence rate ratios (IRRs) for the three depression 
categories. Reference group is non-depressed mothers. 
All adjusted for parity (indicator capped at 4), sex of 
child, gestational age (three groups), maternal age 
at birth, child age, calendar year, maternal income 
(three groups), education level (three groups), 
cohabitation (four groups), paternal depression (four 
groups), paternal and maternal mental comorbidities 
(dichotomous). OOH = out of hours.

Table 2. Adjusted incidence rate ratios and 95% CIs for contacts with 
GP and services provided during the child’s first 6 years of life

	 IRR (95 % CI)	 IRR (95 % CI)	 IRR (95 % CI) 
Outcome	 Recent depression	 Previous depression	 Past depression

Contacts 
  Total	 1.16 (1.15 to 1.17)	 1.13 (1.13 to 1.14)	 1.15 (1.14 to 1.16) 
  Daytime visits	 1.13 (1.12 to 1.13)	 1.09 (1.08 to 1.09)	 1.10 (1.09 to 1.10) 
  Daytime telephone consultations	 1.13 (1.12 to 1.15)	 1.16 (1.15 to 1.17)	 1.20 (1.19 to 1.22) 
  Email consultations	 1.05 (0.98 to 1.13)	 1.17 (1.12 to 1.22)	 1.24 (1.18 to 1.31) 
  Out-of-hours (OOH) visits	 1.29 (1.28 to 1.31)	 1.20 (1.19 to 1.21)	 1.20 (1.18 to 1.21) 
  OOH telephone consultations	 1.25 (1.23 to 1.27)	 1.21 (1.20 to 1.22)	 1.24 (1.22 to 1.25)

Supplementary services 
  Spirometry	 1.30 (1.09 to 1.55)	 1.21 (1.13 to 1.31)	 1.29 (1.16 to 1.43) 
  Tympanometry	 1.09 (1.05 to 1.12)	 1.02 (1.01 to 1.04)	 1.07 (1.05 to 1.09) 
  C-reactive protein	 1.24 (1.20 to 1.28)	 1.16 (1.14 to 1.19)	 1.18 (1.15 to 1.21) 
  Positivea	 1.21 (1.13 to 1.29)	 1.15 (1.11 to 1.19)	 1.16 (1.11 to 1.21) 
  Strep A test	 1.19 (1.17 to 1.21)	 1.10 (1.09 to 1.12)	 1.11 (1.09 to 1.13) 
  Positive Strep Aa	 1.19 (1.15 to 1.23)	 1.09 (1.07 to 1.10)	 1.10 (1.08 to 1.13) 
  Urinary stixb 	 1.21 (1.16 to 1.26)	 1.18 (1.15 to 1.20)	 1.22 (1.18 to 1.25) 
  Positive U-stixa	 1.24 (1.13 to 1.35)	 1.16 (1.12 to 1.21)	 1.17 (1.11 to 1.24) 

aA test was defined as positive if followed by reimbursement of antibiotics (ACT code J01) within a week of the performed 

test. bUrinary stix is used as a part of the diagnosis of 	urinary tract infections. CI = confidence interval. IRR = adjusted 

incidence rate ratio. Adjusted IRRs aggregated by age 0–6 years; adjusted for parity (indicator capped at 4); sex of child, 

gestational age (three groups); maternal age at birth; age of child; calendar year; maternal income (three groups); 

education level (three groups); cohabitation (four groups); paternal depression (four groups), paternal and maternal mental 

comorbidities (dichotomous). The reference group for the adjusted IRRs was children of mothers with no depression. 
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Strengths and limitations
The register-based study is based on an 
entire birth cohort in Denmark, which 
ensures powerful statistical analyses and no 
loss to follow-up. In Denmark, all services 
in primary care are free of charge, which 
limits the risk of selection bias. An additional 
strength is that the Danish registers are 
considered valid in terms of completeness 
and registration processes.28,31

A limitation in the present study could be 
the narrow definition of this study’s exposure 
criteria based on contact to a healthcare 
professional. Children of mothers with non-
pharmacologically treated depression would 
be in the reference group, which might result 
in an underestimation of the findings. The 
measures of contacts to GPs are considered 
valid as the remuneration of GPs is based 
on the data reported to the National Health 
Insurance Service Register.32 These reports 
are monitored by the state. 

Adjustments constitute the major 
potential confounders. The researchers 
had no information on social support and 
genetic inheritance, though it could have 
been relevant to adjust for these. Other 
relevant potential confounders could be 
poverty, general deprivation, poor nutrition, 
and school attendance. This information was 
not available in the present study. However, 
some of the effect of these confounders could 
be embedded in the included socioeconomic 
covariates. Additionally, >90% of Danish 
children are in daycare/nursery/nursery 
school, hence, confounding from this is not 
expected to explain the present findings.39

Most adjustments were performed 
dynamically to obtain as precise results as 
possible. As past depression as an exposure 
category was included, it was not possible to 
make adjustments for this before exposure. 
This may have made results from this study 
vulnerable because some of the covariates 
could have acted as intermediates.

Comparison with existing literature 
Three large-scale studies on this topic 
were identified.15,20,23 In line with the present 
study, Sills et al performed a large-scale 
retrospective matched cohort study in 2007. 
They reported fewer childcare visits and 
more sick/emergency visits for all age 
groups of children (0–17 years) with at least 
one parent with depression compared with 
children of non-depressed parents.20 This 
agrees with the present finding of more 
out-of-hours contacts. Farr et al found a 
slightly higher risk of hospitalisation and 
more sick/emergency visits during the first 
year of life in children of mothers with 
depression,23 especially in children exposed 

to postpartum maternal depression. Farr 
et al also reported a higher number of sick 
visits due to common health problems, for 
example, upper respiratory infection, otitis 
media, other infections, other respiratory 
conditions, worried well, and injury. Results 
from the present study support this aspect, 
as a higher use of supplementary services 
in exposed children was found. 

Small-scale studies have found a triple 
risk of depression in mothers of infants 
seen by their GP more than three times 
during the first year of life19 and a triple 
risk of hospitalisation in infants of mothers 
with depression.22 Other studies have 
found an association between exposure to 
maternal depression and increased risk of 
gastrointestinal infection, respiratory tract 
infections, and asthma.14–18,40 Only one study 
found no association between maternal 
depression and healthcare use.24 However, 
this study was limited by its size and the 
measurement of healthcare use by self-
reporting questionnaires with recall periods 
of up to 12 months. 

To explain the reported association 
between maternal depression during 
pregnancy and wheezing or rhinitis in infants, 
Cheng et al suggested that an alteration of 
the hypothalamic pituitary adrenocortical 
(HPA) axis caused by epigenetic changes 
or transfer of glucocorticoids across the 
placenta may play a role.16 Females with 
depression during pregnancy have been 
found to have a higher level of hair cortisol.41 
Children of mothers with postnatal 
depression have also been found to have 
higher cortisol levels, which is consistent 
with HPA reactivity to stress.42 An older 
but very interesting study found that high 
psychological distress was associated 
with increased risk of acute infectious 
illness in a dose–response relationship (as 
psychological distress increases so does 
the risk of infectious illness) even after 
adjustments for a variety of key factors.43 The 
offspring exposed to maternal depression 
may have experienced prolonged emotional 
and/or epigenetic distress, which could 
have impaired their resistance to infection.

Implications for practice 
GPs in Denmark are trained in safety netting. 
This means that the patient is encouraged 
to contact a doctor if in doubt about the 
development of a condition. From this point 
of view, the higher use of health care for 
children of mothers with depression cannot 
be interpreted as solely negative. Still, out-
of-hours care is generally burdened by 
suboptimal contacts, some without medical 
relevance.44,45
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The indications that these children are 
in fact more frequently ill require political 
attention to ensure early identification 
and treatment of females at risk. From 
the GP’s perspective, these results may 
serve as an incitement to enhance the 
treatment of mothers with depression 
with a view to improving the offspring’s 
welfare. Support should also be offered 
to mothers with a history of depression, 
regardless of the time of the depression. 

A previous study has revealed promising 
results from an intervention targeting 
pregnant females with depression, anxiety, 
or stress.46 Mindfulness interventions were 
found feasible and resulted in improvement 
in both anxiety and depressive symptoms. 
More availability of treatments, such as 
mindfulness, may also help to alleviate the 
increase in demand for healthcare services 
in primary care.
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